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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1 . 1 1 4, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicants submission filed on 11/3/06 
has been entered. 

Response to Amendment 

2. Claims 2-13 and 16-23 are currently pending. Claims 1, 14, and 15 have been 
cancelled. The previously stated 112, 1 st paragraph rejection of claims 17, 18, 22, and 
23 is withdrawn. The previously stated 112, 2 nd paragraph rejection of claims 17, 22, 
and 23 is withdrawn. The amended claims 12, 17, 18, and 22 do overcome the 
previously stated 103 rejections. However, upon further consideration, claims 2-13 and 
16-23 are currently rejected under the following new 1 12' and 103 rejections. 

Claim Objections 

3. Claim 22 is objected to because of the following informalities: the phrase "and a" 
in line 2 should be deleted. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear whether the water supplying surface is the 
surface supplying water to the water retaining layer or the surface supplying water to 
humidify the oxidizing gas or fuel gas. 

6. Claim 19 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear which surface is the opposed surface of the 
porous member. 

7. Claim 1 1 recites the limitation "said fuel cell assembly of claim 18" in line 4. 
There is insufficient antecedent basis for this limitation in the claim. 

8. Claim 19 recites the limitation "the opposed surface" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 12, 13, and 16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Makihara (JP 07-320753) in view of Yi et al (US 2001/0004501). The 
Makihara reference discloses a fuel cell comprising a cathode "4B", an anode "4A", a 
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electrolyte membrane "2" in between the cathode and anode, and a gas separator "1" 
that also functions to humidify the oxidizing gas and the fuel gas (See paragraph 
[0023], [0024]). It also discloses a gas separator "1" with water retaining layers "1A" & 
"1B" that have average pore diameters of about 10-100 micrometer whereby water is 
retained by capillary force by the water retaining layer when the fuel cell is not working 
and water is taken against the capillary force when the fuel cell is working (See 
paragraph [0025]). It also discloses a water retaining layer that is a hydrophilic porous 
body provided opposite to the unit fuel cell "7" that has a water supplying surface 
wherein water is supplied from part of the surface opposite to the water supplying 
surface of the porous member (See paragraph [0025] and Figure shown below). 
Examiner's note: The water supplying surface is construed as being the surface 
supplying water to humidify the oxidizing gas or fuel gas. 

• ,„ ' , ■ 34 2 3B 
I A J 8 JjAJ 4§/ 

water supplying surface 

surface opposite to the water 
supplying surface 

However, Makihara does not expressly teach a water retaining layer that has a 
thickness of 50 to 300 jam. The Yi reference discloses a hydrophilic substrate layer that 
has a thickness of about 175 micron that functions as a water retaining layer that 
humidifies oxidant gas and fuel gas (See paragraph [0066]). Therefore, it would have 
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been obvious to one of ordinary skill in the art at the time the invention was made to 
modify the Makihara fuel cell to include a water retaining layer that has a thickness of 50 
to 300 urn in order to control the rate of diffusion of water to the reactant gases and to 
minimize the overall thickness of the fuel cell. 

11. Claims 2, 8, 10, 11, and 18-22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Marchand et al (US 6649297) in view of Yi et al (US 2001/0004501). 
The Marchand reference discloses a fuel cell assembly comprising a membrane 
electrode assembly "84" that inherently comprises a cathode, an anode, and a 
membrane electrolyte in between the cathode and anode; and a porous plate "90" that 
functions to provide capillary drainage of the water and/or its distribution and its 
redistribution, for example for internal humidification of the gases (See column 5, lines 
51-53, column 10 line 58 to column 11 line 6, and Figure 9). It also discloses a porous 
plate "90" that is a water retaining layer wherein the water retaining layer is disposed to 
face gas flow channels "82" & "83" of the stack to humidify the fuel gas and oxidizing 
gas (See column 1 1 , lines 3-6 and Figure 9). It also discloses water retained in the 
porous plate "90" that is supplied to the flow channels from at least one of part of the 
opposed surface of the porous plate (See Figure 9A). Examiner's note: The opposed 
surface of the porous member is construed as being the surface of the porous plate 
facing the gas flow channels. It also discloses two porous plates (water retaining 
layers) "90" (See Figure 9). It also discloses a humidifier that is provided with each of 
the unit fuel cells "84" (See Figure 9). Examiner's note: It is implicit that the fuel cell 
system taught by Marchand et al comprises an apparatus which produces or stores a 
hydrogen containing gas and a fuel cell assembly connected to the apparatus with a 
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piping through which fuel gas flows wherein the fuel cell assembly generates electricity 
using the fuel gas from the apparatus. 

However, Marchand et al does not expressly teach a hydrophilic water retaining 
layer that is made of a hydrophilic polymer material, a carbonaceous porous material, or 
a composite material that has a mean pore diameter of 10 to 300 jim and a thickness of 
50 to 300 jam. The Yi reference discloses a hydrophilic substrate layer "100" comprised 
of a porous carbon composite that has a thickness of about 175 micron and an average 
pore size of about 27 microns to 37 microns (See paragraph [0066]). Examiner's note: 
It is inherent that the hydrophilic substrate layer functions as a water retaining layer that 
humidifies the oxidant gas and fuel gas as well as a carbonaceous porous filter that 
controls the rate of water to the hydrophilic substrate layer. Since Yi et al discloses a 
hydrophilic substrate layer that has the same mean pore diameter and thickness as the 
applicant's water retaining layer, it is contended that the claimed property of retaining 
water by capillary force when the fuel cell is not working and distributing water to the 
oxidizing gas and fuel gas against capillary force when the fuel cell is working is 
inherent to the material. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Marchand fuel cell to include a hydrophilic 
water retaining layer that is made of a carbonaceous porous material that has a mean 
pore diameter of 10 to 300 jam and a thickness of 50 to 300 ^m in order to maintain 
proper humidification of the reactant gases by controlling the rate that water is supplied 
to the reactant gases. 
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12. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Marchand 
et al (6649297) in view of Yi et al (US 2001/0004501) as applied to claim 18 above, and 
further in view of Kawazu (JP 08-1 38704). 

However, Marchand et al as modified by Yi et al does not expressly teach a 
humidifying water inlet of the humidifier. The Kawazu reference discloses a humidifying 
water inlet for a humidifier (See Drawing 3). Therefore, it would have been obvious to 
one of ordinary skill in the art at the time the invention was made to modify the 
Marchand/Yi fuel cell assembly to include a humidifying water inlet of the humidifier in 
order to ensure that enough water is supplied to the porous plate to properly humidify 
the reactant gases. 

However, Marchand et al as modified by Yi et al and Kawazu does not expressly 
teach the thickness of a humidifying water inlet of the humidifier that is !4 to V* the 
thickness of the porous member. However, it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to modify the 
Marchand/Yi/Kawazu fuel cell assembly so that the thickness of a humidifying water 
inlet of humidifier that is 1 / 2 to % the thickness of the porous member because changes 
in proportion were held to be obvious (See Gardner v. TEC Systems, Inc., 725 F.2d 
1338, 220 USPQ 777 (Fed. Cir. 1984)). In addition, there is no evidence of criticality of 
the claimed ranges for the thickness of the humidifying water inlet. 

13. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Marchand 
et al (6649297) in view of Yi et al (US 2001/0004501) as applied to claim 18 above, and 
further in view of Kawazu (JP 08-138704). However, Marchand et al as modified by Yi 
et al does not expressly teach a water permeable membrane that has the function of 
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transmitting water formed on the porous material of the water retaining layer. The 
Kawazu reference discloses a humidifier "600" of the fuel cell comprising a porous 
membrane "602" formed on the water retaining layer "610" (See Drawing 5 and 
paragraph [0062]). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to modify the Marchand/Yi fuel cell assembly to 
include a water permeable membrane that has the function of transmitting water formed 
on the porous material of the water retaining layer in order to further limit the rate of 
humidification of the reactant gases so that flooding does not occur in the fuel cell. 
14. Claims 5-7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marchand et al (6649297) in view of Yi et al (US 2001/0004501) and Kawazu (JP 08- 
138704) as applied to claim 4 above, and further in view of Mossman (US 
2001/0046616). However, Marchand et al as modified by Yi et al and Kawazu does not 
expressly teach that the water permeable membrane has a mean pore diameter of 0.01 
to 0.1 micrometer, a thickness of 10 to 100 micrometer, and a porosity of 50-90%. It 
also does not expressly teach that the membrane is treated to be hydrophilic and 
selected from polytetrafluoroethylene, polystyrene and copolymer of styrene and 
butadiene. The Mossman reference discloses a water permeable membrane, Nafion, 
that is a polytetrafluoroethylene membrane treated to be hydrophilic and has an 
average pore size between 0.025 to 0.1 micrometer, a porosity of greater than 50%, 
and a thickness of 89 micrometer (See paragraph [0016] and Dupont Nafion PFSA 
Membranes Specs). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to modify the Kawazu/Yi/Kawazu fuel cell 
assembly to have a water permeable membrane be a polytetrafluoroethylene 
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membrane that is treated to be hydrophilic and has an average pore size between 0.025 
to 0.1 micrometer, a porosity of greater than 50%, and a thickness of 89 micrometer in 
order to have a membrane that is effective in adequately humidifying a reactant gas of 
the fuel cell. 

15. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Marchand 
et al (US 6649297) in view of Yi et al (US 2001/0004501) as applied to claim 18 above, 
and further in view of Kawazu (JP 08-138705). However, Marchand et al as modified by 
Yi et al does not expressly teach a porous member that has a hydrogen oxidizing 
catalyst dispersed therein. The Kawazu reference discloses a hydrogen oxidizing 
catalyst "22" that is dispersed on the porous film "21" (See Abstract). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to modify the Marchand/Yi fuel cell assembly to include a hydrogen oxidizing 
catalyst that is dispersed on the porous water permeable membrane so that a drop in 
the power generating capability of the fuel cell can be prevented by preventing drop in 
humidifying function caused by hydrogen gas passing through the porous membrane. 

16. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marchand et al (US 6649297) in view of Yi et al (US 2001/0004501), and further in view 
of Kawazu (JP 08-138704). The Marchand reference discloses a fuel cell assembly 
comprising a membrane electrode assembly "84" that inherently comprises a cathode, 
an anode, and a membrane electrolyte in between the cathode and anode; and a 
porous plate "90" that functions to provide capillary drainage of the water and/or its 
distribution and its redistribution, for example for internal humidification of the gases 
(See column 5, lines 51-53, column 10 line 58 to column 1 1 line 6, and Figure 9). It also 
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discloses a porous plate "90" that is a water retaining layer that has a surface to supply 
water to the flow channels "82" & "83" (See column 1 1 , lines 3-6 and Figure 9). 

However, Marchand et al does not expressly teach a hydrophilic water retaining 
layer that has a mean pore diameter of 10 to 300 jam and a thickness of 50 to 300 jam. 
The Yi reference discloses a hydrophilic substrate layer "100" that has a thickness of 
about 175 micron and an average pore size of about 27 microns to 37 microns (See 
paragraph [0066]). Examiner's note: The hydrophilic substrate layer functions as a 
water retaining layer that humidifies the oxidant gas and fuel gas. Since Yi et al 
discloses a hydrophilic substrate layer that has the same mean pore diameter and 
thickness as the applicant's water retaining layer, it is contended that the claimed 
property of retaining water by capillary force when the fuel cell is not working and 
distributing water to the oxidizing gas and fuel gas against capillary force when the fuel 
cell is working is inherent to the material. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Marchand fuel cell to include a hydrophilic 
water retaining layer that has a mean pore diameter of 10 to 300 jam and a thickness of 
50 to 300 jam in order to maintain proper humidification of the reactant gases by 
controlling the rate that water is supplied to the reactant gases. 

However, Marchand et al as modified by Yi et al does not expressly teach water 
that is supplied from part of a surface opposite to the water supplying surface and/or 
from the outer edge of the water retaining layer. The Kawazu reference discloses 
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supplying water to a surface opposite to the water supplying surface of the water 
retaining layer "1 11" (See Drawing 3). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Marchand/Yi fuel cell assembly to include 
water that is supplied from part of a surface opposite to the water supplying surface in 
order to maintain proper humidication of the reactant gases by supplying additional 
water to the porous plate that is humidifying the reactant gases. 
17. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Marchand et al (US 6649297) in view of Yi et al (US 2001/0004501) as applied claim 22 
above, and. further in view of Nakao et al (US 4909810). However, Marchand et al as 
modified by Yi et al does not expressly teach a water retaining layer that is 
polypropylene non-woven cloth or polyethylene-propylene non-woven cloth that is made 
hydrophilic. The Nakao reference teaches a vapor permselective membrane 
comprising a membrane laminated with a hydrophilic porous material that is a 
polypropylene non-woven fabric (See column 7, lines 31-40 and 60-61 and column 8, 
lines 14-15). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify the Kawazu fuel cell assembly to include a 
water retaining layer that is polypropylene non-woven cloth in order to provide a 
membrane with a high water vapor permeation rate that would increase the efficiency of 
the humidifier to humidify the anode gas. 
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Response to Arguments 



18. Applicant's arguments with respect to claims 2-13 and 16-23 have been 
considered but are moot in view of the new ground(s) of rejection. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571) 272-0717. 
The examiner can normally be reached on M-F, 8:30AM to 5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
trainer, Susy Tsang-Foster can be reached on (571) 272-1293. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Conclusion 



TC 




